Cellular and humoral immune responses to mycobacterial stress proteins in experimental pulmonary tuberculosis.
Immunity to mycobacterial stress protein antigens was studied in response to vaccination and/or virulent infection. Guinea pigs, either vaccinated with Mycobacterium bovis bacille Calmette-Guérin (BCG), infected by the pulmonary route with virulent M. tuberculosis, or vaccinated then infected, were studied for the development of cellular and humoral immunity to two recombinant mycobacterial stress proteins, hsp 65 and hsp 70. Recombinant hsp 70 stimulated good proliferation in blood lymphocytes and, to a lesser extent, spleen and bronchotracheal lymph node lymphocytes from BCG-vaccinated guinea pigs. The proliferative responses to hsp 70 were diminished in both the spleen and lymph node cells following subsequent pulmonary challenge alone, but were boosted significantly by prior vaccination. Recombinant hsp 65 was much less active at inducing the proliferation of spleen and lymph node cells, with lowest responses observed in blood lymphocytes occurring in the cells from BCG-vaccinated, aerosol-challenged guinea pigs. Using a semi-quantitative dot blot procedure, serum antibodies to both hsp 65 and hsp 70 developed gradually following BCG vaccination, with all guinea pigs studied exhibiting significant seroreactivity after 15 weeks post-vaccination. In guinea pigs exposed to virulent M. tuberculosis by aerosol, serologic reactivity to hsp 70 was consistently stronger 6 weeks post-challenge in both vaccinated and non-vaccinated guinea pigs. In fact, 6 weeks following pulmonary exposure to M. tuberculosis in previously naive guinea pigs, 3 out of 6 animals had no detectable serum antibodies to hsp 65. Somewhat surprisingly, antibody levels to both hsp 65 and hsp 70 were only slightly increased by prior BCG vaccination in guinea pigs exposed to virulent M. tuberculosis by the respiratory route. These results demonstrate that both hsp 65 and hsp 70 stimulate detectable humoral and cell-mediated immunity in guinea pigs vaccinated and/or infected under highly relevant conditions. There is little evidence that vaccination with BCG primes the guinea pig to make an anamnestic response to hsp 65 following virulent pulmonary challenge. The precise contribution of immunity to mycobacterial stress proteins to the pathogenesis of tuberculosis in this model remains to be elucidated.